SUPPLEMENTARY METHODS
Cell culture and processing A549 and HCC827 human lung carcinoma cells were obtained from CLS Cell Lines Service, Eppelheim, Germany, and were cultured in RPMI medium supplemented with 10 % fetal bovine serum and 2 mM glutamine in a 5 % CO2, 37 ˚C incubator. For H2O2 treatment, cells were seeded in 12-well plates (300,000 cells/well) and after a day in culture treated with 500 µl of control (Ca 2+ , Mg 2+ -PBS) or 100 µM H2O2 in Ca 2+ , Mg 2+ -PBS for 15 min followed by two PBS washing steps and the NEM (2.5 mM) incubation step. The detailed workflow is depicted in Fig. 1 . For differential alkylation approach cells were either incubated 20 min on RT in 500 µl 2.5 NEM in PBS and then harvested in 80% methanol or harvested directly in 80% methanol containing 2.5 mM NEM.
Human tissue specimens and processing
Skeletal and heart tissue samples were obtained from autopsy from patients with no known skeletal or heart muscle disease. Tissue (4-7mg) was processed according to the workflow shown in Fig. 1 . For tissue lysis 4 x 10 s sonication steps at 70 % amplitude were performed (Bandelin, Germany). The use of human biomaterials was approved by the Ethics committee of the Medical University of Graz (26-282 ex 13/14) and conformed with all pertaining regulations and the principles of the Declaration of Helsinki [26] .
SUPPLEMENTARY RESULTS

Analysis of cells subjected to oxidative stress
A single well of a 12-well cell culture plate (around 300,000 cells) was sufficient for analysis of GSH/GSSG by our method. Even at further sample dilutions (1:5), high quality signals for all analytes were obtained. To functionally validate the procedure, we induced oxidative stress in A549 lung carcinoma cells by treatment with 100 µM H2O2 for 15 min. Incubation with H2O2 reduced GSH/GSSG ratio drastically (Suppl. Fig. S4 ). Supplementary Table S1 . Absolute GSH and GSSG concentrations in serum, plasma and whole blood of healthy volunteers. n = 5, mean values ± SEM. 
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Supplementary Figure S1 . Chemical reactions involved in the procedure. 1. Glutathione (GSH) reacts with N-ethylmaleimide (NEM) forming GSH-NEM; 2. Tris(2-carboxyethyl)phosphine (TCEP) quantitatively reduces oxidized glutathione (GSSG or GSS-x, GSSG shown in the figure for clarity) to two molecules of GSH, oxidizing itself in the process; 3. GSH derived from chemical reduction of oxidized glutathione is alkylated with heavy labelled (d5) NEM.
